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Abstract
Osteochondrodysplasias comprise a large, genetically heterogeneous group of disorders characterized by abnor-
malities of cartilage and bone growth. They are often associated with abnormalities in other organ systems. They are 
classified as lethal or non-lethal skeletal dysplasias. Thanatophoric dysplasia is the most common form of lethal  skeletal 
dysplasia with an incidence of 0.69 per 10.000 births. Heterozygous achondroplasia is the most common non-lethal 
dysplasia with an incidence of 0.15 per 10.000 births. We will present two cases of skeletal dysplasia. The first case is 
the case of lethal osteochondrodysplasia in the fetus of a 41-year-old multiparous woman, who came to our hospital in 
active preterm labor, in the 33th week of uncontrolled pregnancy. The second case is the case of non-lethal osteochon-
drodysplasia in the fetus of a 31-year-old multiparous woman. The fetal short femur length was detected in the 30th 
week of pregnancy.
Keywords: Thanatophoric dysplasia – diagnostic imaging; Achondroplasia – diagnostic imaging; Ultrasono-
graphy, prenatal – methods; Imaging, three-dimensional; Fetal diseases – diagnostic imaging; Bone and bones – 
 abnormalities
Sažetak
Osteohondrodisplazije velika su skupina rijetkih genskih bolesti karakterizirana poremećajem rasta i razvoja 
 hrskavice i kosti. Često su povezane s malformacijama drugih organskih sustava. Mogu se podijeliti na letalne i nele-
talne skeletne displazije. Tanatoforična displazija jedna je od najčešćih letalnih skeletnih displazija s učestalošću pojav-
ljivanja od 0,69 na 10.000 porođaja, dok je heterozigotna ahondrodisplazija među najčešćim neletalnim displazijama s 
učestalošću od 0,15 na 10.000 porođaja. Prikazat ćemo dva novorođenčeta s osteohondrodisplazijom. Prvi je prikaz 
letalne osteohondrodisplazije kod novorođenčeta 41-godišnje višerotkinje koja je u 33. tjednu nekontrolirane trudno-
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će došla u našu Kliniku zbog započetog porođaja. Drugi je prikaz neletalne osteohondrodisplazije u novorođenčeta 
31-godišnje višerotkinje kod kojeg se od 30. tjedna trudnoće prate kraće kosti udova.
Ključne riječi: Tanatoforična displazija – dijagnostički slikovni prikaz; Ahondroplazija – dijagnostički slikovni 
prikaz; Prenatalna ultrasonografija – metode; Trodimenzionalni slikovni prikaz; Fetusne bolesti – dijagnostički slikov-
ni prikaz; Kosti – anomalije
introduction
Skeletal dysplasias comprise a heterogeneous group 
of disorders characterized by abnormalities of cartilage 
and bone growth, resulting in an abnormal shape and 
size of the skeleton and disproportion of the long 
bones, spine, and head (1, 2). These disorders affect ap-
proximately 2.4–4.5 in 10,000 births (3). The classifica-
tion of skeletal dysplasia is extremely difficult due to 
the large number of diseases and diverse ways of ex-
pressing and overlapping of their features (4–6). In 
1997, the International Working Group on Bone Dys-
plasias proposed a newly revised “International No-
menclature and Classification of the Osteochondro-
dysplasias” (7, 8). The diseases were classified based on 
the gene and/or genetic disorders. The classification 
and nomenclature must be constantly updated due to 
the increasing number of molecular discoveries. This 
classification includes about 300 disorders, about 50 of 
which are recognizable at birth. Some skeletal dyspla-
sias are hereditary, and family history is very impor-
tant. Advancements in technology and the introduc-
tion of ultrasound in pregnancy monitoring have en-
abled very early detection and monitoring of skeletal 
dysplasia. These disorders begin to manifest in the 
early stages of fetal development (9). Most of the skel-
eton begins to ossify early in the development, which 
can be detected by ultrasound examination. With re-
spect to their prognosis and clinical outcomes, there 
are two groups of skeletal dysplasias: lethal and non-
lethal dysplasias.
The most common types of lethal skeletal dysplasias 
are thanatophoric dysplasia, homozygous achondro-
plasia, achondrogenesis, osteogenesis imperfecta types 
II and III, perinatal lethal hypophosphatasia, and short 
rib polydactyly syndrome. The main characteristic of 
these types of lethal skeletal dysplasias is that death oc-
curs while in utero, during childbirth, or shortly after 
birth.
The most common types of non-lethal skeletal dys-
plasias are heterozygous achondroplasia and osteogen-
esis imperfecta types I and IV. They are characterized 
by subsequent disability and chronic diseases of the 
locomotor system (2).
We report two cases of skeletal dysplasia diagnosed 
prenatally, one with a lethal outcome and one with a 
non-lethal outcome.
uVod
Skeletne displazije heterogena su skupina bolesti 
obilježena poremećenim rastom i razvojem hrskavice i 
kostiju, s posljedično abnormalnim oblikom i abnor-
malnom veličinom skeleta te disproporcijom dugih 
kostiju, kralježnice i lubanje (1, 2). Ovi se poremećaji 
pojavljuju u približno 2,4 – 4,5 novorođenčadi na 
10.000 porođaja (3). Klasifikacija skeletnih displazija 
iznimno je teška zbog velikog broja takvih poremećaja 
te njihove raznolike ekspresije i preklapanja obilježja 
(4 – 6). Međunarodna radna skupina za koštane dis-
plazije (engl. the International Working Group on Bone 
Dysplasias) predložila je 1997. godine novu, revidiranu 
klasifikaciju osteohondrodiplazija prema genskim i/ili 
genetičkim poremećajima pod naslovom „Međuna-
rodna nomenklatura i klasifikacija osteohondrodispla-
zija“ (engl. International Nomenclature and Classifica­
tion of the Osteochondrodysplasias) (7, 8). Budući da se 
sve više poremećaja otkriva na molekularnoj razini, 
tako se klasifikacija i nomenklatura neprekidno mora-
ju obnavljati. Spomenuta klasifikacija uključuje tristo-
tinjak poremećaja od kojih je pedesetak prepoznatljivo 
odmah nakon rođenja. Osifikacija skeleta započinje u 
ranoj fazi fetalnog razvoja. Napredak tehnologije i 
uvođenje ultrazvuka u praćenje trudnoće omogućili su 
izrazito rano otkrivanje skeletnih displazija i njihovo 
praćenje od ranih stadija fetalnog razvoja kada započi-
nje osifikacija skeleta i kada se displazije počinju mani-
festirati (9). S obzirom na prognozu i klinički ishod, 
postoje dvije skupine skeletnih displazija: letalne i ne-
letalne.
Najčešće vrste letalnih skeletnih displazija jesu ta-
natoforična displazija, homozigotna ahondroplazija, 
ahondrogeneza, osteogenesis imperfecta tipa II i III, 
perinatalna letalna hipofosfatazija i sindrom kratkog 
rebra s polidaktilijom. Glavno obilježje ovih vrsta letal-
nih skeletnih displazija jest da smrt nastupa intrauteri-
no, tijekom porođaja ili neposredno nakon njega.
Najčešće vrste neletalnih skeletnih displazija jesu 
 heterozigotna ahondroplazija i osteogenesis imper-
fecta tipa I i IV. Njihove su značajke kasnija one- 
sposobljenost i kronične bolesti lokomotornog susta- 
va (2).
Prikazujemo dva bolesnika s prenatalno dijagnosti-
ciranom skeletnom displazijom, u jednoga s letalnim, 
a u drugoga s neletalnim ishodom.
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Case 1
A 41-year-old multiparous woman was admitted to 
our hospital in active preterm labor in the 33rd week of 
gestation from uncontrolled pregnancy. She had three 
prior uncomplicated pregnancies and two artificial 
abortions. An ultrasound examination after admission 
revealed a short femur and polyhydramnios. Femur 
length (FL) was 27 mm for 18+2/7 weeks of gestation, 
while the biparietal diametar (BPD) and the abdomi-
nal circumference (AC) were normal for the gestation-
al age. The amniotic fluid index (AFI) was 35 cm 
(>90th percentile). The male infant was delivered vagi-
nally two hours after admission (weight 2050 g, length 
36 cm, Apgar score 2, 1, 1). After unsuccessful resusci-
tation, the newborn died. The performed chest X-ray 
showed homogeneous opacities in both lungs without 
ventilated lung parenchyma. The clinical examination 
revealed disproportionately short arms and legs, a 
 narrow chest, curved thigh bones, flattened bones of 
the spine (platyspondyly) and shortened thoracic ribs, 
as well as the typical “telephone-shaped” long bones. 
The description is consistent with thanatophoric dys-
plasia type I. The cause of death was respiratory failure 
(Figure 1).
Case 2
A 31-year-old multiparous woman was admitted to 
our hospital in the 37th week of gestation after an ultra-
sound examination that showed short femur length in 
the fetus. She had two prior uncomplicated pregnancies. 
The short femur length was first noticed in the 30th week 
of gestation. The ultrasound revealed FL of 54 mm at 
28+5/7 weeks of gestation and humerus length (HL) of 
49 mm at 28+6/7 weeks of gestation (<3rd percentile). 
BPD and AC were normal for the gestational age. Other 
morphology and AFI were normal. The woman vagi-
nally delivered a male infant (weight 3310 g, length 49 
cm, Apgar score 10, 10) in the 39th week of pregnancy. 
There were morphological signs of achondroplasia in-
cluding short upper arms and legs (rhizomelic type), a 
typical trident hand (Figure 2), an enlarged neurocrani-
um, frontal bossing, flattened nasal bridge, flattened an-
teroposterior diameter of the chest, protruding abdo-
men, and mid-face hypoplasia (Figure 3).
discussion
In early fetal development, the appearance and shape 
of long bones require special attention. Ultrasound ex-
amination in suspected skeletal dysplasia should in-
clude measurement of all long bones, classification of 
the shortening, and an evaluation of bone quality and 
presence of bone fractures (1). Attention should also 
be paid to the appearance of the chest and the size of 
the heart. A detailed evaluation of the skull and the 
Bolesnik 1
Četrdesetjednogodišnja višerotkinja primljena je u 
našu Kliniku u 33. tjednu nekontrolirane trudnoće 
zbog preuranjenog početka porođaja. Prethodne tri 
trudnoće protekle su bez komplikacija, a imala je i dva 
namjerna pobačaja. Ultrazvučnim pregledom nakon 
prijma otkriveni su kratki femur i polihidramnion. 
Duljina femura (LF) ploda iznosila je 27 mm u tjednu 
gestacije 18 + 2/7, dok su biparijetalni promjer (BPD) i 
abdominalna cirkumferencija (AC) bili primjereni 
 gestacijskoj dobi. Indeks plodne vode iznosio je 35 cm 
(> 90. percentila). Novorođenče muškog spola porođe-
no je vaginalnim putem dva sata nakon prijma (tjele-
sne mase od 2050 g i duljine 36 cm, Apgarina indeksa 
2/1/1). Nakon neuspješne resuscitacije novorođenče je 
preminulo. Rendgenska snimka srca i pluća pokazala 
je homogena zasjenjenja u oba plućna krila bez vidljive 
prozračnosti plućnog parenhima. Tijekom kliničkog 
pregleda opazili smo neproporcionalno kratke ruke i 
noge, uzak prsni koš, zakrivljene natkoljenične kosti, 
platispondiliju (izravnanje kralježaka) i kratka torakal-
na rebra te atipičan izgled dugih kostiju u obliku „tele-
fonske slušalice“. Opis odgovara tanatoforičnoj displa-
ziji tipa I. Uzrok smrti bilo je respiratorno zatajenje 
(slika 1.).
Bolesnik 2
U našu Kliniku primljena je 31-godišnja višerotkinja 
u 37. tjednu gestacije nakon što je na ultrazvučnom 
pregledu kod fetusa otkrivena skraćena duljina femu-
ra. Prvi je put to bilo opaženo u 30. tjednu gestacije. 
Prethodno je imala dvije nekomplicirane trudnoće. 
Duljina femura (FL) izmjerena ultrazvukom iznosila 
je 54 mm u tjednu gestacije 28 + 5/7, dok je duljina 
humerusa (HL) bila 49 mm u tjednu gestacije 28 + 6/7 
(< 3. percentila). BPD i AC bili su normalni za gestacij-
sku dob. Druge morfološke značajke i AFI bili su pri-
mjereni. Vaginalnim porođajem rođen je dječačić (te-
žak 3310 g i dugačak 49 cm, Apgarina indeksa 10/10) u 
39. tjednu trudnoće. Odmah su bili vidljivi znakovi 
ahondroplazije: kratke nadlaktice i noge (rizomeličnog 
tipa), tipičan trozubi izgled šake (slika 2.), povećani 
neurokranij, izražene čeone izbočine, splošteni hrbat 
nosa, smanjen anteroposteriorni promjer prsnog koša, 
protrudirani abdomen i hipoplazija središnjeg dijela 
lica (slika 3.).
rAsPrAVA
U ranom stadiju fetalnog razvoja potrebno je obra-
titi pozornost na izgled i oblik dugih kostiju. Ultra-
zvučni pregled pri sumnji na skeletnu displaziju uklju-
čuje mjerenje svih dugih kostiju, kategorizaciju skraće-
nja kosti i procjenu njihove kvalitete te eventualnih 
koštanih fraktura (1). Isto je tako potrebno procijeniti 
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shape of the hands and feet is important, as well as an 
examination of the abdominal organs and amniotic 
fluid index. Polyhydramnion, intrauterine growth re-
striction, ventriculomegaly, flattened chest, and micro-
melia are often associated with skeletal dysplasia and 
can be diagnosed with 2D ultrasound. With the help of 
3D ultrasound, morphological characteristics such as 
flattened facial features, hypoplastic ribs, and scapular 
anomalies can be detected. 3D-CT can provide more 
detailed images, but its use is controversial in the pre-
natal period.
The involvement of the affected bone segments can be 
divided into five classes: rhizomelic, mesomelic, acro-
melic, acromesomelic, or micromelic shortening (10).
Skeletal dysplasias are often associated with one or 
more of these conditions: head anomalies (craniosyn-
ostosis, disproportionally large head), cataract, myo-
izgled prsnog koša i veličinu srca. Važni su detaljan 
pregled lubanje, oblika šaka i stopala, kao i abdomi-
nalnih organa te indeks plodne vode. Polihidramnion, 
intrauterini zastoj u rastu, ventrikulomegalija, splošte-
ni prsni koš i mikromelija često su povezani sa skelet-
nom displazijom i mogu se dijagnosticirati 2D ultra-
zvukom. S pomoću 3D ultrazvuka mogu se otkriti 
morfološke značajke poput sploštenog lica, hipopla-
stičnih rebara i anomalija lopatice. Detaljnije snimke 
mogu se dobiti 3D kompjutorskom tomografijom 
(CT), ali upotreba te metode u prenatalnom razdoblju 
još je sporna.
Stupanj zahvaćenosti kosti može se podijeliti u pet 
kategorija: rizomelično, mezomelično, akromelično, 
akromezomelično i mikromelično skraćenje (10).
Skeletne displazije često su povezane s jednim ili više 
ovih stanja: anomalije glave (kraniosinostoza, nepro-
porcionalno velika glava), katarakta, miopija, rascjep 
usne i nepca, mentalna retardacija, atrijski septalni de-
fekt, perzistentni ductus arteriosus, transpozicija veli-
kih krvnih žila, Majewskijev sindrom, polidaktilija, 
sindaktilija, abducirani (tzv. autostoperski) palac na 
ruci ili nozi i ostalo.
Incidencija tanatoforične displazije iznosi 1 na 
30.000 – 50.000 živorođenih. Značajke ove vrste dis-
plazije jesu kratki udovi (20 tjedana gestacije), velika 
glava, kratak vrat, uski prsni koš, izrazite čeone izboči-
Figure 1. Chest X-ray of a newborn with thanatophoric 
dysplasia type I showed homogeneous opacities in both lungs 
without ventilated lung parenchyma.
Slika 1. Rendgenska slika novorođenčeta s tanatoforičnom 
displazijom tipa I pokazuje homogena zasjenjenja u oba plućna 
krila bez ventilacije plućnog parenhima
Figure 2. Typical trident hand in a newborn  
with achondroplasia.
Slika 2. Tipična ruka poput trozupca u novorođenčeta  
s ahondroplazijom
Figure 3. Newborn with achondroplasia. The neonate has  
an enlarged neurocranium, short upper arms, frontal bossing, 
flattened nasal bridge, flattened anteroposterior diameter  
of the chest, protruding abdomen, and midface hypoplasia.
Slika 3. Novorođenče s ahondroplazijom. Novorođenče ima 
povećani neurokranij, kratke gornje udove, izbočen frontalni dio, 
splošteni hrbat nosa, smanjen anteroposteriorni promjer prsnog 
koša, izbočeni trbuh i hipoplaziju sredine lica
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pia, cleft lip and palate, mental retardation, atrial septal 
defect, ductus arteriosus persistens, transposition of 
the big vessels, Majewsky syndrome, polydactyly, syn-
dactyly, hitchhiker or abducted thumb/first toe, and 
others.
Thanatophoric dysplasia has an incidence of 1 per 
30,000 to 1 per 50,000 live births. It is characterized by 
short-limb dysplasia (20 weeks of gestation), a large 
head, short neck, narrow thorax, frontal bossing, mid-
face hypoplasia, short and small fingers, thin flattened 
vertebrae, short ribs and bones, a short and curved fe-
mur (“telephone-shaped“), macrocranium, normal 
trunk length, normal mineralization, and no fractures. 
It is associated with brain abnormalities, and the pres-
ence of polyhydramnion in 50% of the cases (11). 
Newborns with thanatophoric dysplasia are either still-
born or die shortly after birth due to severe respiratory 
insufficiency from a reduced thoracic capacity and hy-
poplastic lungs (12, 13).
Heterozygous achondroplasia has an autosomal 
dominant mode of inheritance. It is a short-limb dys-
plasia (by 20 weeks of gestation) with typical features 
such as short rhizomelic arms and legs, enlarged neu-
rocranium, frontal bossing, significant macrocranium, 
flattening of the nasal bridge, mid-face hypoplasia, flat-
tening of the anteroposterior diametar of the chest, 
and protruding abdomen.
In the first case, the final diagnosis was confirmed by 
pathological examination and diagnosis. In the second 
case, the diagnosis was made after the delivery on the 
basis of typical morphological signs, but the final diag-
nosis has to be confirmed by molecular testing.
Prenatal diagnosis is important in order to prepare 
the parents for the possible outcomes (14, 15). It is dif-
ficult to accept the potential illness of an unborn child. 
With 3D or 4D ultrasound, the anomalies can be visu-
alized, and parents can accept the potential illness (16, 
17). The use of 4D, real-time ultrasound gives physi-
cians the possibility to discuss the disease and counsel 
the patients with the help of images that are more un-
derstandable to the general population (6, 7, 17).
2D ultrasound is very important in screening for 
skeletal dysplasia. Their low incidence, large variability 
of characteristics, and, in most cases, lack of family his-
tory make the diagnosis of skeletal dysplasias difficult.
Conflict of interest statement: Authors declare 
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ne i hipoplazija srednjeg dijela lica, kratki i mali prsti, 
tanki splošteni kralješci, kratka rebra, kratke kosti, kra-
tak i zakrivljen femur (u obliku „telefonske slušalice“), 
makrokranija, normalna duljina trupa te normalna 
mineralizacija kostiju i izostanak fraktura. Povezana je 
s abnormalnostima mozga, a u 50% bolesnika prisutan 
je i polihidramnion (11). Novorođenčad s tanatoforič-
nom displazijom rađa se kao mrtvorođena ili umire 
ubrzo nakon rođenja zbog teške respiratorne insufici-
jencije uzrokovane smanjenim kapacitetom prsnog 
koša i hipoplastičnim plućima (12, 13).
Heterozigotna ahondroplazija ima autosomno do-
minantni način nasljeđivanja. Riječ je o displaziji 
 kratkih udova (do 20. tjedna gestacije) s tipičnim obi-
lježjima poput rizomeličnog skraćenja ruku i nogu, po-
većanog neurokranija, izraženih čeonih izbočina, znat-
ne makrokranije, zaravnanog hrpta nosa, hipoplazije 
srednjeg dijela lica, smanjenog anteroposteriornog 
promjera prsnog koša te protrudiranog abdomena.
U prvog bolesnika konačna je dijagnoza bila potvr-
đena patohistološkim pregledom i dijagnozom. U dru-
goga je dijagnoza postavljena nakon rođenja na teme-
lju tipičnih morfoloških obilježja, ali konačna se dija-
gnoza mora tek potvrditi molekularnim testiranjem.
Prenatalna dijagnoza važna je da bi se roditelji pri-
premili na mogući ishod (14, 15). Roditeljima je teško 
prihvatiti bolest nerođena djeteta. Zahvaljujući 3D ul-
trazvuku ili 4D ultrazvuku, anomalije se u fetusa mogu 
vizualizirati, što roditeljima može pomoći da prihvate 
poremećaj kod svojeg djeteta (16, 17). Upotreba 4D 
 ultrazvuka sa snimanjem u stvarnom vremenu liječ-
nicima olakšava razgovor s roditeljima jer im mogu 
pokazati slike koje su razumljivije općoj populaciji (6, 
7, 17).
2D ultrazvuk iznimno je važan u probiru na skeletnu 
displaziju. Malena incidencija, velika varijabilnost te, u 
većini slučajeva, izostanak skeletne displazije u obitelj-
skoj anamnezi otežavaju postavljanje ove dijagnoze.
Izjava o sukobu interesa: Autori izjavljuju da nisu u 
sukobu interesa.
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